Every technical advance widens horizons in some degree and extends the range of choices which are open to man. We have been kept going for centuries by the fly-wheel of tradition which built up sufficient momentum during times of prosperity to maintain a reasonable tempo during periods of adversity. But this same fly-wheel property which resists the slowing in tempo adversely affects acceleration, and at the present time of rapid change can be a disadvantage.
Industrial changes began at the turn of the eighteenth century and produced controllable power far in excess of manpower. Medicine awoke more slowly and only became a scientific art with the passing of the Medical Act in 1858. Medicine, science and industry lived in separate compartments, walled in by individual disciplines, each proceeding entirely independently on divergent rather than parallel lines. The teaching of medicine consisted largely of learning a number of facts some of which were connected, most of which were not. Education prepares the mind to evaluate experience and relate it to the experience of others. Education without experience produces pedants; experience without education produces technicians. Training is guided experience; without it, a man is cut off from the accumulated wisdom of others. Many doctors left their teaching hospitals unprepared for the problems of the outside world with its greater work-load, knowing little of matters such as communications and book-keeping.
The idea that industry was a 'trade' tended to isolate it from medicine and to some extent from science, and thus in the changing situations of the present we find ourselves behind science and industry. On qualifying, we plan a pathway which will largely determine the future. One group, surprised and thankful for getting so far, are content to rest forever on this achievement: content to play the record of His Master's Voice unaware that with time the record becomes scratched and blurred and the needle jumps back or remains in the same groove. Others are more ambitious because they have the ability to persist and because they approach their new problems more intelligently, making use of past experiences, and keeping a larger number of mental channels open simultaneously. The third group will work even more effectively because they are willing to extend their scope and will visit and explore other disciplines in the region of science and industry, hoping to come back with useful methods and ideas which can be applied in their own disciplines. This implies that they must be able to criticize themselves and their methods with a view to improving their future work. Books, like ideas and equipment, are no good until they are put to a dynamic use. The size of the present day problem is immense. The National Health Service is on a scale with Shell and BP and is the largest national employer in the world, comfortably beating the Coal Board, the Post Office, and the railways. It rates tenth in the scale of financial corporations ofthe whole world.
If we could study, or even be acquainted with, some of the methods used in scientific research and in industry, I think we should be better equipped to understand and perhaps assist with some of the suggestions for organization which at first sight appear very irksome. There has always been resistance to lay interference, but too much stress has been laid on the ways in which industry and science differ from medicine; one difference is that however good a practising doctor becomes, he differs from members of boards of directors in industry because he always has to go to the bench site to work, i.e. to see the patient. This is one of the main differences. If, however, we concede the need for a hierachy on account of a situation which requires a large number of medically qualified non-clinicians, we re-approach the conditions in large scale industry.
The other mai difference is that it is relatively easy for the doctor to survive, be he good, bad or indifferent. If an industrial set-up is bad, it goes bankrupt and no longer has to be carried by the rest of the system. It is said that in many walks of life the day of the individualist is drawing to a close; certainly in medicine the best results are obtained by co-ordinated power where the output exceeds the sum of the individual efforts. All this calls for some knowledge of ogaition in order to obtain the optimum results for the various facilities available. This problem is also being felt acutely by the scientist. Science is not a classified inventory of factual information. Aristotle was described as 'a man of science in the modern sense' because he was 'a careful collector and observer of an enormous range of facts'.
The factual burden of a science varies inversely with its degree of maturity. The facts are comprehended within general statements of steadily increasing explanatory power and compass; therefore, facts need no longer be known explicitly. We need no longer record the fall of even an apple. One of the distinguishing marks of modern science is the disappearance of sectarian loyalties. In the past there have been two sciences: (1) Pure science, stated to be an imaginative and exploratory activity, requiring no justification outside itself, its usefulness having no bearing on its valuation. (2) Practical science, above all a critical and analytical activity. Scientific research is intended to enlarge human understanding and its usefulness is the only objective measure of the degree to which it does so. A scientist must be freely imagnative, yet sceptically creative and also a critic. This is not new; imaginative conjecture and criticism underlie the physiacan's diagnosis of his patient's ailments. We should not think more highly of pure research than of research with an acknowledged practical purpose. Everyone who uses imagination knows it can be guided and trained. Academic research in this country tends to be genius-orientated, with little attempt to integrate the slightly less good into a useful team structure. Direction of research requires a degree of management training which does not necessarily accompany ac ic distinction. These managet skills must be developed if we are to utilize, both to the nation's advantage and to the individual's satisfaction, an increasig supply of competent, but not brilliant, people produced by an expanding educational system. Medicine is essentially a service industry in which responsible and intelligent people are employed who, by the nature of their occupation, are often at the beck and call of their patients.
There are many reactions to the word 'management' because we find it difficult to regard it objectively, and therefore associate ourselves with it in a subjective manner. Management means to conduct, to carry on, to control, to get on with. In Roget's Thesaurus the word 'management' is classified under conduct and skills and as a volitional action of conduct, direction, skill and success. Our abilities are innate and acquired. Doctors are rightly jealous of their professional status but have little reason to suppose that they are born managers; at best, they are untrained amateur managers. Professional managers are a well established and very useful entity. Management can be defined as deciding what should be done and getting other people to do it. The pressures on it increase in tim of radical change and growth of knowledge. Proper management makes slender resources go much further. Management thought and practice are affected radically not only by the need to increase productivity but even more by the increasingly rapid rate of change. We must be able to measure the resources and finally to develop and train staff at all levels to meet the changing situations.
Effective communication in hospital, as in industry, can occupy more than 50% of the top manager's time. The results of good management are the creation of a whole which is larger than the sum of its parts, a productive entity that turns out more than the sum of the resources put into it. The special characteristic of management is to have an overall knowledge of all the techniques and resources, both material and human, of the activity concerned. The human resources need to be co-ordinated, unified, weled into a team effort and directed towards a given purpose. The term 'conceptional skill' means the abilt to see the enterprise as a whole and to recognize how changes in any one part affect all the others. In medicine this implies visuliing the relationships of the individual hospital to the whole community service and therefore to the overall welfare of the appropriate organizations. There aretwo divisions in the hospital: 'hotel' services and facilities for diagnosis and treatment. The latter are clearly under the control of the doctors, but their policy will determine to a large extent the cost of even the 'hotel' services.
Clinical freedom is limited only by the doctor's responsibility. He must use his valuable time and resource to the best advantage for the whole district. Therefore he can no longr sinply say 'I will do what is absolutely best for this patient under treatment'; he must say 'I will do my best for this patient while remembering thb other patients on my waiting list'. In any organization based on the contributions of many different professions, it is particularly important that the professional staff should understand and recognize the different roles which they are required to play in contributing to the overall management of the organization as well as attaining their own professional goals. Management went through three stages: (1) The art or craft stage, in which skills are passed from practitioner to apprentice.
(2) The stage where experience is collected, collated and systematized to form principles.
(3) The emergence of an integrated structure of thought. Management in hospitals is hovering between stages 1 and 2.
Unless you know where you want to go, you are unlikely to get there; and unless you know what results you want to achieve, you are unlikely to achieve them. There are four essential elements: (1) Definition of starting-point or present position.
(2) Specification of finishing point.
(3) Statement of time by which the goal is to be achieved. (4) Quantifiable, or at least positively identifiable, end-result. Every objective must be broken down into: defined action to be taken by specified units and managers by specified times. Fig 1 is a diagram based on the traditional dichotomy of concem for people and concern for production or results: 9-1 Management (scientific management): Efficiency in operations results from arranging conditions of work in such a way that human elements interfere to a minimum degree. 1 9 Management (country club management): Thoughtful attention to needs of people for satisfying relationships leads to a comfortable friendly organization atmosphere and work tempo.
1-Management (impoverished): Exertion of minimum effort to get required work done is appropriate to sustain organization membership. 55 Management (middle of the road): Adequate organization performance is possible through balancing the necessity to get work done with maintaining morale ofpeople at a satisfactory level. 9-9 Management (team management): Work accomplishment is from committed people. Interdependence through a 'common stake' in organization purpose leads to relationships oftrust and respect. Reddin (1967) The CriticalPathway Fig 2 shows the drawing of a critical pathway with a view to saving time in the outpatient department. The following points may be noted:
(1) Certain times, e.g. postal times, &c., cannot be controlled and must be considered fixed.
(2) Certain operations are by custom carried out in series.
(3) If letters are read by consultants when they are received at the hospital, certain investigations which will obviously be needed can be carried out during the time when the patient is waiting for the clinic appointment. (4) If notes, letters, &c. are dictated and typed in the clinic, they can be signed at the end of the clinic and posted to the family doctor the same day.
The thin line shows the old serial method which takes 27 days. The thick line represents a critical pathway which will achieve the same effect in fourteen days. I feel it is important particularly for departments of physical medicine and rheumatology to pay attention to these management methods, because they deal with problems which anatomically, pathologically, socially and industrially cover such a wide spectrum. Good results can only be achieved by keeping a very open mind, establishing and maintaining good communications, and by building up good team-work. We might perhaps say 'bold when in doubt', 'cautious when sure'. 
